12 United States Patent

Kwon et al.

US008334585B2

US 8,334,585 B2
*Dec. 18, 2012

(10) Patent No.:
45) Date of Patent:

(54) LED PACKAGE AND FABRICATION
METHOD THEREOF

(75) Inventors: Ki-hwan Kwon, Suwon-s1 (KR);
Kyu-ho Shin, Seoul (KR); Soon-cheol
Kweon, Seoul (KR); Chang-youl Moon,
Suwon-s1 (KR ); Arthur Darbinian,
Suwon-s1 (KR); Seung-tae Choi,
Suwon-s1 (KR ); Su-ho Shin,

Seongnam-s1 (KR)

(73) Assignee: Samsung Electronics Co., Ltd.,

Suwon-s1 (KR)

(*) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by O days.

This patent 1s subject to a terminal dis-
claimer.

(21)  Appl. No.: 13/077,186

(22) Filed: Mar. 31, 2011

(65) Prior Publication Data
US 2011/0175132 Al Jul. 21, 2011

Related U.S. Application Data

(63) Continuation of application No. 11/416,107, filed on
May 3, 2006, now Pat. No. 7,928,545.

(30) Foreign Application Priority Data

Aug. 8, 2005 (KR) coovviviiiiiiiiiennne, 2005-0072261

(51) Int.Cl.
HOIL 23/495 (2006.01)

(52) US.CL ... 257/676; 257/81; 257/98; 257/99;
257/690; 257/686; 438/109; 438/123; 438/456

113 452 442 450 441 451

(38) Field of Classification Search ........... 257/E51.018,
257/13,79, 81, 99, 690, 868, 704, 98, 100,

257/692, 693, 778, 686, 708, 710, 678, 684,

257/700, 723,731, 732,733, 734, 780, 781,

2577782, 783, 784, 80; 438/109, 111, 112,

438/121, 123, 124, 106, 108, 455, 456, 110,

438/125, 126, 127, 118

See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

5,689,796 A 11/1997 Kasai et al.
(Continued)

FOREIGN PATENT DOCUMENTS

DE 10305021 Al 4/2004
(Continued)

OTHER PUBLICATIONS

European Search Report 1ssued on Aug. 17, 2010 1n the correspond-
ing European Patent Application No. 06013382.4.

(Continued)

Primary Examiner — Michael Lebentritt
Assistant Examiner — Thanh'Y Tran
(74) Attorney, Agent, or Firm — Sughrue Mion, PLLC

(57) ABSTRACT

An LED package and a fabrication method thereotf are pro-
vided. The LED package includes an upper metal plate having
an LED-recerving hole therein; a lower metal plate disposed
under the upper metal plate; and an insulator which the upper
metal plate and the lower metal plate from each other. A
portion of the lower metal plate 1s exposed via the LED-
receiving hole and an LED 1s mounted on the exposed portion
of the lower metal plate and 1s electrically connected to both
of the upper and lower metal plates. A protective cover
encloses and protects exposed surfaces of the upper and lower
metal plates.
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LED PACKAGE AND FABRICATION
METHOD THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a Continuation of U.S. application Ser.

No. 11/416,107 filed May 3, 2006; which claims priority
under 35 U.S.C. §119(a) of Korean Patent Application No.
2005-72261, filed Aug. 8, 2005; the entire contents of the

prior applications are hereby incorporated therein by refer-
ence.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Methods and apparatuses consistent with the present
invention relate to a package of a light emitting diode (LED)
used for generally backlight units of liquid crystal displays
(LCD) and lightings and a fabrication method thereof.

2. Description of the Related Art

Since LEDs have many advantages such as a long life span
and low power consumption, they are being used 1n a variety
of fields including electronics and advertising. Recently,
there have been attempts to use LEDs as backlight units in
LCD devices, and 1t 1s expected that the use of LEDs 1n indoor
and outdoor lighting systems will become wide spread. There
1s an increasing demand for LED packages with a small size
and which can efliciently dissipate heat.

LEDs used 1n backlight units for LCDs or 1n lighting appa-
ratuses require high power consumption. However, when the
temperature rises, the performance of LEDs exponentially
decays. Therefore, thermal management of LED packages 1s
important.

FI1G. 1 1llustrates a cross-sectional view of a conventional
LED package. As illustrated in FIG. 1, the LED package
includes an LED 1, a heat sink member 2 on which the LED
1 1s disposed, leads 3 and 3', wires 4 and 4' for electrically
connecting the LED 1 to the leads 3 and 3', and a body 5 for
enclosing the heat sink member 2 and the leads 3 and 3'
therein.

The heat sink member 2 1s exposed on the bottom surtace
thereot and 1s covered with an insulating layer 6 on the top
surface thereof. The LED 1 1s bonded at the center portion of
the insulating layer 6 by an adhesive 7 and first ends of each
of the leads 3 and 3' are arranged on the sides of the insulation
layer 6. The second ends of the leads 3 and 3' project from the
sides of the body 5 and are exposed. The wires 4 and 4
connect the LED 1 to the first ends of the leads 3 and 3'. A cap
(not shown) can be disposed on the top of the body 5 for
sealing the LED 1.

The conventional LED package as described above 1s
mounted on a board 10 such that the second ends of the leads
3 and 3'are soldered to pads 11 and 11', respectively, provided
on the board 10. Further, since solder 12 1s disposed between
the heat sink member 2 of the LED package and the board 10,
heat generated by the LED 1 can be released via the heat sink
member 2, the solder 12 and the board 10.

However, conventional LED packages, such as shown in
FIG. 1, have long heat transfer paths (e.g: LED—1nsulating
layer—heat sinking member—solder—=board). Further, since
the heat transfer path includes many different materials, the
heat sinking capability decreases due to an increase 1n ther-
mal resistance. Accordingly, a conventional LED package
such as described above 1s not suitable for high power LED:s.

Thermal resistance Rth 1s expressed by the following equa-
tion: Rth=L/(k*A). According to this equation, the thermal
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2

resistance Rth decreases as thickness becomes smaller, that
1s, the heat transfer path L. becomes shorter, and the heat

transmittance k and the heat sinking area A become larger.
However, since a conventional LED has contacts formed
between different materials and the heat transfer path L 1s
long, thermal resistance 1s high 1n a conventional LED pack-
age.

When heat dissipation performance of an LED package 1s
not good, the life span of the LED may be reduced and fatal
damage may be caused to the system employing the LED
package because the peripheral parts of the system may dete-
riorated or be thermally deformed.

Further, since the parts of a conventional LED package
(e.g. the package body, the leads, and the pads) are formed
separately, a method of fabricating the LED package and the
structure of the LED package are complicated.

SUMMARY OF THE INVENTION

According to one exemplary embodiment of the present
invention, there 1s provided an LED package including an
upper metal plate having an LED-receiving hole, and a lower
metal plate mounted to a lower surface of the upper metal
plate via an insulator disposed therebetween. A portion of the
lower metal plate 1s exposed via the LED-receiving hole inthe
upper metal plate. An LED 1s mounted on the exposed portion
of the lower metal plate and electrically connected to the
upper and lower metal plates A protective cover encloses and
protects exposed surfaces of the upper and lower metal plates.

A lead extends from at least one of the upper metal plate
and the lower metal plate, and the lead forms an integrated
single body with the metal plate from which 1t extends.

The lead may extend and project through the protective
COVer.

The LED package may further include a lens mounted on
the upper metal plate.

In the LED package, a lens attachment unit may be pro-
vided on the protective cover.

The upper and lower metal plates may be made of alumi-
num (Al) or copper (Cu).

In the LED package, an mner circumierence of the LED
receiving hole may become larger from the lower surface to
an upper surface of the upper metal plate, and a reflective
coating layer may be formed on an mnner circumierential
surface of the LED recerving hole.

The insulator may have a penetration hole therein 1n a
position corresponding to the position of the LED receiving
hole. The insulator may be an adhesive insulator which
adheres the upper and lower metal plates together.

-

I'he insulator may comprise a polymer film.

The insulator may be made of a plastic material.
The 1nsulator may be formed by imjecting a plastic mold
material into a gap between the upper and lower metal plates.

The insulator and the protective cover may be formed as an
integrated single body.

The 1nsulator and the protective cover may be formed by a
plastic molding method.

The LED may be electrically connected to the lower metal
plate by solder and electrically connected to the upper metal
plate by a wire.

The LED may be coupled to the lower metal plate by
bonding and may be electrically connected to the upper metal
plate and the lower metal plate by conductive wires.

The LED package above may further include a sub-mount,
wherein the sub mount 1s mounted on the exposed portion of
the lower metal plate and the LED 1s mounted on the sub-

mount. The sub-mount has a first electrode and a second
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clectrode which are connected to the LED by solder and
turther electrically connected to the lower and upper metal
plates, respectively by conductive wires.

According to another exemplary embodiment of the
present invention, there 1s provided a method of fabricating an
LED package, including: providing an upper metal plate hav-
ing an LED receiving hole therein; and providing a lower
metal plate. An mner circumierential surface of the LED-
receiving hole 1s reflective. The method further includes:
allixing the upper and lower metal plates to each other via an
insulation layer; mounting an LED on the lower metal plate;
clectrically connecting the LED to the upper and lower metal
plates; enclosing the upper and lower metal plates with a
protective cover; and 1nstalling a lens over the LED.

The upper metal plate may have a first lead which extends
therefrom and which 1s integrated into a single body together
with the upper metal plate.

The lower metal plate may have a second lead which
extends therefrom and which 1s integrated into a single body
together with the lower metal plate.

The upper metal plate and the lower metal plate may be
tformed by 1njection-molding a metal material.

The step of affixing the plates via an 1mnsulation layer may
include preparing an insulating adhesive, having a hole
therein 1n a position corresponding to the position of the LED
receiving hole, placing the insulating adhesive between the
lower metal plate and the upper metal plate; and tightly adher-
ing the lower and upper metal plates to each other.

The insulating adhesive may comprise an adhesive poly-
mer.

The protective cover may be formed by plastic extruding,
and the lens may be formed by plastic extruding.

The protective cover and the lens may be formed 1n an
integrated single body by plastic extruding.

According to another exemplary embodiment of the
present invention, there 1s provided a method for fabricating,
an LED package, including providing an upper metal plate
having an LED-recetrving hole and providing a lower metal
plate. An mner circumierential surface of the LED-recerving,
hole 1s reflective. The method further comprises atfixing the
upper metal plate to the lower metal plate such that the upper
and the lower metal plates are insulated from each other and
such that the exteriors of the two metal plates are 1nsulated
from the outside; mounting an LED on the lower metal plate;
clectrically connecting the Led to the upper and lower metal
plates; and installing a lens over the LED.

The upper metal plate may have a first lead extending
therefrom and forming an integrated single body therewaith.

The lower metal plate may have a second lead extending
therefrom and forming an integrated single body therewaith.

The upper and the lower metal plates may be formed by
injection-molding a metal material.

The step of allixing the upper metal plate to the lower metal
plate may include positioning the upper and lower metal
plates to face each other with a gap therebetween; filling the
gap between the upper and lower metal plates with an 1nsu-
lating material; and enclosing the upper and lower metal
plates with an msulating material, thereby forming a protec-
tive cover.

The steps of filling the gap with insulating material and
enclosing the upper and lower metal plates may be simulta-
neously performed by a plastic molding process.

The protective cover may have a lens attachment unit to
which the lens 1s mounted.

According to another exemplary embodiment of the
present invention, there 1s provided a method for fabricating,
an LED package, including: providing a plurality of upper
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metal plates, each having an LED receiving hole therein, in an
upper substrate made of a metal material; providing a plural-

ity of lower metal plates in a lower substrate made of a metal
material; adhering the upper metal plates to corresponding
lower metal plates such that the plurality of upper metal plates
are msulated from the plurality of lower metal plates; mount-
ing a plurality of LEDs on the lower metal plates such that
cach LED 1s electrically connected to an upper metal plate
and to a lower metal plates; enclosing the upper and lower
metal plates with a protective cover; and installing a plurality
of lenses over the LEDs. The upper and lower substrates may
be cut such that the portions of the upper and lower substrates
connecting the upper and lower metal plates are cut, thereby
forming a plurality of LED packages.

Each of the plurality of upper metal plates may include a
lead extending therefrom and forming an integrated single
body therewith. Each of the plurality of lower metal plates
may include a lead extending therefrom and forming an inte-
grated single body therewith.

The step of adhering the upper metal plates to the lower
metal plates may include preparing an insulator having a
shape corresponding to that of the upper and lower metal
plates and having a hole therein at a position corresponding to
the position of the LED receiving hole; disposing the insula-
tor between the upper and lower substrates; and pressing the
upper and lower metal plates, thereby adhering them to each
other.

The step of enclosing the upper and lower metal plates may
include forming the protective cover by plastic extruding, and
tforming the lens by plastic extruding.

The protective cover and the lens may be simultaneously
formed as an 1ntegrated single body.

According to another exemplary embodiment of the
present invention, there 1s provided a method for fabricating
an LED package, including: providing a plurality of upper
metal plates, each having an LED receiving hole therein, in an
upper substrate made of a metal material; providing a plural-
ity of lower metal plates 1n a lower substrate made of a metal
maternial and providing them under the upper metal plates;
allixing the upper metal plates to corresponding lower metal
plates; insulating the upper metal plates from the lower metal
plates; insulating the exposed portions of the upper and lower
metal plates from the outside; mounting a plurality of LEDs
on the lower metal plates such that each LED 1s electrically
connected to an upper metal plate and to a lower metal plates;
installing a plurality of lenses over the LEDs; and cutting
parts the upper and lower substrates thereby forming a plu-
rality of LED packages.

Each of the plurality of upper metal plates may include a
lead extending therefrom and forming an integrated single
body therewith. Each of the plurality of lower metal plates
may include a lead extending therefrom and forming an inte-
grated single body therewith.

The step of affixing the upper metal plates to the lower
metal plates may include positioning the upper metal plates
and the lower metal plates to face each other with a gap there
between; filling the gap with an insulating material; and
enclosing the upper and lower metal plates, thereby forming
a protective cover.

The steps of filling the gap and enclosing the upper and
lower metal plates may be simultaneously performed by plas-
tic molding.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other exemplary aspects and of the present
invention will become more apparent from the following
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detailed description of exemplary embodiments thereotf with
reference to the attached drawing figures, wherein;

FIG. 1 1s a cross-sectional view of a conventional LED
package;

FIG. 2 1s a perspective view of an LED package according,
to a first exemplary embodiment of the present invention;

FI1G. 3 1s a cross-sectional view taken along line II-11 shown
in FIG. 2;

FIG. 4A 1s a perspective view ol an upper metal plate
shown 1n FIG. 3:

FI1G. 4B 1s a perspective view ol a lower metal plate shown
in FIG. 3;

FIG. 5A to FIG. 5D are schematic views of a fabrication
method of the LED package according to the first exemplary
embodiment of the present invention;

FI1G. 6 1s an exploded perspective view of an LED package
according to a second exemplary embodiment of the present
imnvention;

FIG. 7 1s a cross-sectional view taken along line VII-VII
shown 1n FIG. 6;

FIG. 8A to FIG. 8C are schematic views of a fabrication
method of the LED package shown 1n FIG. 6 and FIG. 7;

FI1G. 9 1s a cross-sectional view of an LED package accord-
ing to a third exemplary embodiment of the present invention;

FIG. 10 1s a cross-sectional view of an LED package
according to a fourth exemplary embodiment of the present
invention;

FIG. 11 1s a cross-sectional view of an LED package
according to a fifth exemplary embodiment of the present
invention; and

FIG. 12 1s a cross-sectional view of an LED package
according to a sixth exemplary embodiment of the present
ivention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

Hereinafter, LED packages according to exemplary
embodiments of the present mvention will be described 1n
detail with reference to the accompanying drawing figures. In
explaining the embodiments of the present invention, detailed
descriptions of related known functions and configurations
will be omaitted.

Referring to FIG. 2 and FIG. 3, an LED package 100
according to the first exemplary embodiment of the present
invention includes an upper metal plate 110, a lower metal
plate 120, an 1insulator 130 disposed between the upper metal
plate 110 and the lower metal plate 120, an LED 140, and a
protective cover 150.

The upper metal plate 110 has a thin film structure made of
a metal material such as aluminum (Al) or copper (Cu). As
illustrated 1n FIG. 4A, the upper metal plate 110 has a body
111 with a plate-like shape and a firstlead 112 extending from
a side of the body 111. The firstlead 112 and the body 111 are
a single piece with a predetermined length. The first lead 112
can bent 1nto a curve shape by external force. When the LED
package 1s installed on a board, the first lead 112 can be
clectrically connected to an electrode pad provided on the
board.

The upper metal plate 110 also has an LED-recerving hole
113 through which an LED 140 can be installed. The LED
receiving-hole 113 penetrates the body 111 of the upper metal
plate 110 and 1ts inner circumierential length increases from
a lower surface to an upper surface of the upper metal plate
110. A coating layer 115 made of ametal may be coated on the
inner circumierential surface of the LED receirving-hole 113
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6

to enhance the light reflectance. The coating layer 115 may be
formed by plating silver (Ag) or Nickel.

The lower metal plate 120 1s attached to the upper metal
substrate 110 via the insulator 130 disposed therebetween.
The shape of the lower metal plate 120 corresponds to that of
the upper metal plate 110. Referrning to FIG. 4B, the lower
metal plate 120 includes a body 121 and a second lead 122
extending from a side of the body 121. The lower metal plate
120 has an LED support 123 which projects upward from the
upper suriace thereof and 1s located at a position correspond-
ing to the LED-recerving hole 113 of the upper metal plate
110. The LED 140 1s mounted on the LED support 123.

The lower metal plate 120 1s made of the same material as
the upper metal plate 110. When the LED package 100 1s
mounted on a board, the second lead 122, like the first lead
112, 1s connected to an electrode pad formed on the board.

The msulator 130 1s disposed between the upper and lower
metal plates 110 and 120 for insulating them from each other.
The insulator 130 may be an adherent polymer film. The
insulator 130 has a hole 131 therein, 1n a position correspond-
ing to that of the LED-receiving hole 113 so that the LED
support 123 of the lower metal plate 120 1s exposed through
the LED receiving-hole 113.

The LED 140 1s electrically bonded to the surface of the
LED support 123 via solder 141 and 1s electrically connected
to the upper metal plate 110 via a conductive wire 143.

The protective cover 150 encapsulates the exterior of the
upper and lower metal plates 110 and 120. The protective
cover 150 may be formed by plastic-molding such that 1t
encloses the upper and lower metal plates 110 and 120 but
does not enclose the first and second leads 112 and 122. The
bottom surface of the lower metal plate 120 1s not covered by
the protective layer 150. The bottom of the lower metal plate
120 can be directly bonded to a board and can be electrically
connected to electrode pads provided on the board.

The LED 140 1s covered by alens 160 to guide light emitted
from the LED 140 in a predetermined direction. The lens 160
may be made of a plastic material and can be formed by a
molding method 1n an integrated single body together with
the protective layer 150.

In an LED package 100 having the configuration described
above, since the LED 140 1s directly 1n contact with the lower
metal plate 120, heat generated in the LED 140 can be effi-
ciently transferred to the lower metal plate 120. Also, since
the lower metal plate 120 1s thin and broad, thermal resistance
1s reduced due to the large heat-sink area, and thus the heat
dissipation performance 1s enhanced.

Further, since the upper and lower metal plates 110 and 120
serve as electrodes of the LED 140, additional electrodes are
not needed. As a result, the LED package has a simple struc-
ture. Accordingly, fabrication processes and assembling pro-
cesses of the LED package are simplified. Because the metal
plates 110 and the first lead 112 and the mental plate 120 and
the second lead 122 are formed as integrated bodies, respec-
tively, the number of parts of the LED package 1s reduced and
thus the fabrication and the assembly of the LED package are
simplified.

Since the upper metal plate 110 1s made of metal, the
surface of 1ts body 111 can function as a light reflection layer.
Accordingly, it 1s possible to enhance the light reflectance.

Heremaiter, a method for fabricating an LED package
according to the first embodiment of the present invention
will be described. A large-volume fabrication method of the
LED package 100 1s exemplified 1n this embodiment.

First, as 1llustrated in FIG. 5A, a plurality of upper metal
plates 110 are formed by processing an upper metal substrate
20. The number of upper metal plates 110 formed by one
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metal substrate 20 may be predetermined. The upper metal
plates 110 are coupled to a connection part 21 of the metal
substrate 20 by the portions of the upper metal plates 110
which will later become the leads 112. Later, the connection
parts 21 may be removed by cutting. The upper metal plates
110 may be formed by 1njection-molding.

Next, referring to FI1G. 5B, a plurality of lower metal plates
120 1s formed by processing a lower substrate 30. The plu-
rality of lower metal plates correspond to the plurality of
upper metal plates 110 1n position and size. The lower sub-
strate 30 1s also made of metal and may be formed by 1njec-
tion-molding. The lower metal plates 120 can be coupled to
connection parts 31 of the lower substrate 30 by the leads 122.
The number and positions of the upper metal plates 110
provided by the upper substrate 20 are identical to those of the
lower metal plates 120 made from the lower substrate 30.

Next, as shown 1n FIG. 5C, the substrates 20 and 30 are
positioned to face each other, and an insulating {ilm 40, serv-
ing as the msulator 130, 1s disposed between the substrates 20
and 30. In order to construct a substrate assembly in which an
insulating {ilm 40 1s sandwiched by the substrates 20 and 30,
the insulating film 40 may first be adhered onto the lower
substrate 30, then the upper substrate 20 may be disposed
onto the insulating film 40, and then the stacked structure may
be pressed. As a result, as shown in FIG. 5D, a substrate
assembly 50, in which two substrates 20 and 30 are combined,
1s prepared.

After preparation of the substrate assembly 50, the LEDs
140 are mounted on the corresponding lower metal plates
120, such that the LEDs 140 are electrically connected to
corresponding upper metal plates 110 and the lower metal
plates 120 which face each other. That 1s, referring to FIG. 3,
cach LED 140 1s connected to a corresponding lower metal
plate 110 via a piece of solder 141 and 1s connected to a
corresponding upper metal plate 110 via a wire 143.

Next, as illustrated in FI1G. 3D, the exterior of the package
1s enclosed by the protective cover 150 and the lens 160,
which are formed by plastic extruding. As a result, the exte-
rior of the LED package 1s molded by a plastic mold and 1s
insulated from the outside. The lens 160 and the protective
cover 150 are formed as an integrated single body. Accord-
ingly, the upper metal plate 110 and the lower metal plate 120
are securely combined.

Finally, the connection parts 21 and 31 and the leads 112
and 122, which are exposed to the outside of the protective

cover 150, are cut, and thus a plurality of LED packages, as
shown in FIG. 2 and FIG. 3, 1s produced.

Referring to FIG. 6 and FIG. 7, an LED package 200
according to the second exemplary embodiment of the
present invention includes an upper metal plate 110, a lower
metal plate 120, an LED 140, an insulator 230, for insulating,
the upper metal plate 110 and the lower metal plate 120 from
cach other, a protective cover 250, and a lens 260, for enclos-
ing the exterior of the upper and lower metal plates 110 and
120.

In explaining elements of the LED package 200 according,
to the second exemplary embodiment illustrated in FIG. 6 and
FIG. 7, like elements in the LED package 100 and the LED
package 200 are denoted by like reference numerals and will
not be described repeatedly.

The nsulator 230 1s made of a plastic material and 1s
formed by injecting a plastic molding material between the
upper metal plate 110 and the lower metal plate 120.

The protective cover 250 1s also formed by the plastic
molding used to form the msulator 230 and has a lens attach-
ment unit 251 for recerving the lens 260 thereon. The protec-
tive cover 250 and the imnsulator 230 may be formed by plastic
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molding as an integrated single body. The lens 260 1s bonded
on the lens attachment unit 251 by an adhesive. Epoxy resin
can be applied on the surface of the lens attachment unit 251
to seal the gap between the lens 260 and the protective cover
250.

A method of fabricating the LED package 200 according to
the second exemplary embodiment of the present invention
will be described below.

First, as stated above with reference to FIG. 5SA and FIG.
5B, upper metal plates 110 and lower metal plates 120 are
formed by processing an upper substrate 20 and a lower
substrate 30, respectively.

Next, as illustrated 1n FIG. 8A, the upper substrate 20 and
the lower substrate 30 are positioned to face to each other and
are combined, so that a substrate assembly 50 1s formed. At
this time, unlike 1n the method described with reference to
FIG. 5C, an msulator, 1.e. a polymer film, 1s not interposed
between the substrates 20 and 30. Rather, when the substrate
assembly 50 1s prepared, as 1llustrated in FI1G. 8B, a gap G of
a predetermined size 1s left between the upper metal plates
110 and the lower metal plates 120. Then, the gap G 1s filled
with a plastic material when the exterior of the upper and
lower metal plates 110 and 120 are encapsulated by a plastic
molding method. As a result, as shown 1n FIG. 8C, the 1nsu-
lator 230 and the protective cover 250 are integrated into a
single body. As described above, 1f the insulator 230 and the
protective cover 250 are formed simultaneously as an inte-
grated single body, the LED package fabrication time can be
reduced and a bonding force between the upper metal plate
110 and the lower metal plate 120 1s enhanced.

Next, via the LED receiving hole 113, an LED 140 1s
mounted on a part of the lower metal plate which 1s not
covered by the protective cover 250. Then, a lens 260 1s
attached on a lens attachment unit 251 of the protective cover
250 and the packaging process of the LED package 20.

Predetermined portions of the substrate assembly 30 are
cut out and thus the LED packages 200, with first and second
leads 112 and 122 exposed to the outside of the protective
cover 250, are produced 1n large volumes as 1llustrated 1n FI1G.
6 and FIG. 7.

According to the first and second exemplary embodiments
of the present invention, in the LED packages 100 and 200 1n
which the LED 140 1s directly and electrically connected to
the lower metal plate 120 via solder 141 and connected to the
upper metal plate 110 by a wire 143, only the vertical type of
LEDs are exemplified. However, other types of LEDs can also
be packaged according to the methods of the present inven-
tion.

As 1illustrated in FIG. 9, an LED package 300, employing a
lateral type of LED 340, can be realized by a method of the
present invention. In this case, the LED 340 1s bonded to the
lower metal plate 120 by solder 341 and 1s connected to the
metal plates 110 and 120 by conductive wires 342 and 343. 1
FI1G. 9, like elements which are the same as in the LED
package 200 described withreference to FIG. 6 and FIG. 7 are
denoted by like reference numerals, and thus detailed descrip-
tion on like elements of the LED package 300 will be omitted.
Retference numeral 60 designates a board on which the LED
package 300 1s mounted. Since a lower metal plate 120 1s
closely adhered to the board 60, heat transfer and radiation
effects are enhanced. Further, leads 112 and 122 of metal
plates 110 and 120, respectively, are electrically connected to
clectrode pads (not shown) provided on the surface of the

board 60.

As 1llustrated 1n FIG. 10, an LED 440 may be a flip-chip
type 1n which electrodes are provided on the bottom surface
thereof. In this case, a sub-mount 450 1s provided on the part
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of the lower metal plate 120 which 1s exposed through the
LED receiving hole 113. This sub-mount 450 has a first
electrode 451 and a second electrode 452, which are 1insulated

from each other, on one surface thereof. Accordingly, the
LED 440 connected to the first and second electrodes 451 and
452 1s bonded by a first solder 441 and a second solder 442.
The first and second electrodes 451 and 432 are electrically
connected to the upper and lower metal plates 110 and 120 by
wires 443 and 444, respectively.

In the above-described embodiment, the structure in which
the upper and lower metal plates 110 and 120 are formed as
integrated bodies with the leads 112 and 122, respectively, 1s
merely exemplary. That 1s, a lead or leads can be provided to
either or both of the upper metal plate 110 and the lower metal
plate 120. As 1illustrated 1n FIG. 11, a lead 112 may be pro-
vided to only the upper metal plate 110 and may project
through the protective cover 150. That 1s, 1t 1s possible that a
lead 1s not provided to the lower metal plate 520. In this case,
when LED package 500 1s mounted on a board 60, the lead
112 of the upper metal layer 110 1s electrically connected, via
solder, to a first electrode pad 61 provided on the board 60.
The lower metal plate 530 can be electrically connected to a
second electrode pad 62 provided on the board 60 via solder
72. That 1s, since the lower metal plate 520 1s directly and
clectrically connected to the second electrode pad 62 on the
board 60, the LED package can have a simple structure and
thus 1ts assembly 1s simplified. Since the heat of the lower
metal plate 520 1s transferred via the solder 72 and the second
clectrode pad 62, heat transter efficiency and heat dissipation
performance are enhanced.

Referring to FIG. 12, 1n the structure in which an upper
metal plate 610 and a lower metal plate 620 are insulated from
cach other by an insulator 130, the bottom surface of the upper
metal plate 610 can be directly connected to the first electrode
pad 61 of the board 60 via a solder bump 81. It 1s also possible
that the bottom surface of the lower metal plate 620 1s elec-
trically connected to the second electrode pad 62 of the board
60 by solder 82. According to the structure above, the upper
metal plate 610 and the lower metal plate 620 can be directly
and electrically connected to the electrode pads 61 and 62
respectively, while the upper metal plate 610 and the lower
metal plate 620 are separated by the insulator 130, without
using leads. Accordingly, such structure 1s advantageous in
that 1t has a simple configuration and includes a smaller
number of parts compared to conventional structures.
Accordingly, the fabrication process 1s stmplified, production
cost 1s reduced, and productivity 1s increased.

As described above, according to a fabrication method of
the present invention, an LED package having enhanced heat
dissipation performance and a thin, small structure can be
produced. Consequently, 1t 1s easy to implement a high power
LED package used as a backlight unit of an LCD or in lighting
systems.

The total thickness of an LED package can be reduced by
forming an upper metal plate and a lower metal plate, serving
as electrodes, separated by an insulator, thereby enhancing
the heat sinking efficiency.

Further, since upper and lower metal plates serve as elec-
trodes of an LED, additional electrodes are not needed. As a
result, fabrication processes and assembling processes of an
LED package are simplified.

While the mnvention has been shown and described with
reference to exemplary embodiments thereot, 1t will be under-
stood by those skilled 1n the art that various changes in form
and details may be made therein without departing from the
spirit and scope of the mvention as defined by the appended
claims.
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What 1s claimed 1s:

1. A light emitting diode (LED) package, comprising:

an upper metal plate having an LED-recerving hole;

a lower metal plate combined mounted to a lower surface of
the upper metal plate via an insulator disposed therebe-
tween, wherein a portion of the lower metal plate 1s
exposed via the LED-receiving hole 1n the upper metal
plate and wherein the lower metal plate has an LED
support which projects upward from an upper surface
thereol and which 1s located on the exposed portion
thereof;

an LED mounted on the projected LED support to be
supported thereon and electrically connected to the
upper and lower metal plates; and

a protective cover disposed on the upper metal plate,

wherein the LED support 1s formed to be completely filled
in a hole of the isulator formed at a position corre-
sponding to the LED-receiving hole of the upper metal
plate, so that the LED support 1s exposed all over the

LED-recerving hole via the LED-receiving hole.

2. The package of claim 1, wherein at least one of the upper
metal plate and the lower metal plate includes a lead extend-
ing from a side thereof, and wherein the lead forms an 1inte-
grated single body together with the corresponding metal
plate.

3. The package of claim 1, further comprising:

solder, which electrically connects the LED to the LED

support the lower metal plate, and

a wire, which electrically connects the LED to the upper

metal plate.

4. The package of claim 1, further comprising a lens
mounted on the upper metal plate, wherein the protective
cover 1ncludes a lens attachment unit, and the lens 1s bonded
on the lens attachment unit by an adhesive.

5. The package of claim 4, wherein an epoxy resin 1s
applied on the lens attachment unit to seal the gap between the
lens and the protective cover.

6. The package of claim 1, wherein the LED comprises a
lateral type LED.

7. The package of claim 6, wherein the LED 1s bonded to
the lower metal plate by a solder and 1s connected to the upper
and lower metal plates by conductive wires.

8. The package of claim 7, wherein the upper and lower
metal plates comprises leads, respectively.

9. The package of claim 1, wherein the LED comprises a
tlip-chip type LED in which electrodes are provided on the
bottom surface thereol.

10. The package of claim 9, wherein the LED package
further comprises a sub-mount

which 1s disposed on the LED support, and the LED 1s

mount on the sub-mount.

11. The package of claim 10, wherein the sub-mount com-
prises a first electrode and a

second electrode which are soldered to the LED, and

wherein the first electrode 1s connected

to the upper metal plate via at least one first wire and the

second electrode 1s connected to the LED support of the
lower metal plate via at least one second wire.

12. The package of claim 1, wherein the protective cover
encloses exposed surfaces of

the upper and lower metal plates, wherein a lead 1s pro-
vided to eitther the upper metal

plate or the lower metal plate and the lead projects through
the protective cover.
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13. An apparatus comprising:

a light emitting diode (LED) package; and

a board on which the LED package 1s mounted,

wherein the LED package comprises:

an upper metal plate having an LED-recerving hole;

a lower metal plate combined mounted to alower surface of
the upper metal plate via an insulator disposed therebe-
tween, wherein a portion of the lower metal plate 1s
exposed via the LED-receiving hole 1n the upper metal
plate and wherein the lower metal plate has an LED
support which projects upward from an upper surface
thereof and which 1s located on the exposed portion
thereof;

an LED mounted on the projected LED support to be
supported thereon and electrically connected to the
upper and lower metal plates; and

a protective cover disposed on the upper metal plate, and

wherein the LED support 1s formed to be completely filled
in a hole of the msulator formed at a position corre-
sponding to the LED-recerving hole of the upper metal
plate, so that the LED support 1s exposed all over the

LED-receiving hole via the LED-receiving hole.

14. The apparatus of claim 13, wherein at least one of the
upper metal plate and the
lower metal plate includes a lead extending from a side
thereof, and wherein the lead forms an integrated single
body together with the corresponding metal plate.
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15. The apparatus of claim 14, wherein the board has
clectrode pads provided thereto,

and wherein the lead of the at least one of the upper metal

plate and the lower metal plate 1s connected to the cor-
responding electrode pad.

16. The apparatus of claim 13, wherein the lower metal
plate 1s directly disposed on

the board.

17. The apparatus of claim 13, wherein the protective cover
encloses exposed surfaces

of the upper and lower metal plates, and wherein a lead 1s

provided to either the upper metal

plate or the lower metal plate and the lead projects through

the protective cover.

18. The apparatus of claim 17, wherein the lead 1s provided
to only the upper metal

plate and the lead of the upper metal layer is electrically

connected to a first electrode pad provided on the board,
and the lower metal plate can be electrically connected
to a second electrode pad provided on the board.

19. The apparatus of claim 13, wherein a bottom surface of
the upper metal plate 1s directly connected to a first electrode
pad of the board via a solder bump.

20. The apparatus of claim 19, wherein the bottom surface
of the lower metal plate 1s electrically connected to a second
clectrode pad of the board by a solder.
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